Changing 
Socio-hygienic monitoring as a state system for surveillance over public health and environment, analysis, assessment and prognosis, as well as evaluation of cause-effect relationship between the population health and environmental factors impact, is implemented by the bodies and organizations of Rospotrebnadzor (Federal Service for Surveillance over Consumer rights protection and human wellbeing) for over 20 years.
Established in 1994 1 and being developed consistently with the federal 2, 3 documents and Rospotrebnadzor 4, 5, 6, 7 regulations, the social and hygienic monitoring was aimed at accumulating data to evaluate the causeeffect relationship between the Russians health and the impact factors thereto, and performing deep high-tech analytical tasks for the benefit of the decision-makers at various federal levels.
Starting from its foundation and up to date, SHM functions as a complex open system for an ongoing collection and processing various data on the environment parameters, socio-economic indices of the country's regions, medical and demographic characteristics of the society as a whole and of individual population segments 8 . No any other state monitoring system in the Russian Federation is such interdepartmental by its type and focused on the collection and processing of such diverse information. As part of SHM system activities, Rospotrebnadzor has been carrying out instrumental measurements in all the subjects of the Russian Federation since 1994. Over 2015 only, the ambient air measurements were taken at 2290 monitoring points and observation posts (over 1,350 thousand air samples were studied); measurements of centralized drinking water supply systems indicators: at 11,145 monitoring points; soil measurements: at 8,165 monitoring points [17] . The number of monitoring points and scope of measurements in the previous years were even larger. The extensive and dynamic information reflects the habitat state of almost the entire population of the country.
The task of structuring, accumulation and annual cross-spectrum analysis of the data in a single system of the federal information fund required efforts of all structural divisions within Rospotrebnadzor in the regions, departmental research institutions, central office, Federal Center for Hygiene and Epidemiology. Major efforts have been made to establishing and keeping the inter-agency arrangements and the procedure of interaction [1, 7, 9] .
Information being collected in SHM, of course, has a number of shortcomings that should be addressed and revised. The system requires strict initial control of the data re- 06.10.1994 06.10. , No. 1146 17.11.2006 No. 37. ceived from the regions [16, 19] . At the same time, federal and regional information funds data accumulated for over more than 20 years are in many respects unified in structure and collection procedure, have enormous analytical capacity and allow for knowledge-based processing of the information within "healthenvironment" system for a variety of tasks in controlling the sanitary and epidemiological situation. And there are numerous examples thereto. Everywhere SHM data are used for the integrated hygienic assessment of the regions [1, 4, 6, 11, 19] . Publications by the experts from Sverdlovsk, Kaliningrad, Voronezh and Lipetsk regions, the Republic of Tatarstan, a number of other regions show that the information on negative effects of environment quality towards population health are the basis for the regional action-plans in the field of sanitary and epidemiological welfare of the population [22, 26, 28, 29] . In St. Petersburg, Moscow, Irkutsk regions, SHM results were used in urban development and spatial planning [3, 10, 13] . The results of implementing the socio-hygienic monitoring data for the management tasks in a number of lifestyle factors have been published [9] . The regions gain experience in cross-spectrum analysis of the official statistical reporting forms data and primary materials on the population health indices [19] .
According to the results of sociohygienic monitoring, about 3,500 management decisions are taken throughout the country every year [17] . These are the decisions realized as the actions within the framework of the regional dedicated programs for the prevention of mass non-infectious diseases due to environmental factors and individual hygiene and sanitation, health-care and other activities.
It should be noted that the system initially allowed for functional development. The strongest progressive movement in SHM since its launch has been the use of health risk assessment methodology at exposure to environmental hazards. The latter was supported by the approved Regulation "On the use of risk assessment methodology for managing environmental quality and population health in the Russian Federation" 9 . This document, strategic in nature, led to a series of effective practical steps to substantially enhance the analytical capabilities of monitoring. The risk assessment methodology allowed new approaches to evaluating the links in "environment-health" system and identifying the causes and conditions of health disorders. Now we can structure the risks, assess the contribution of individual factors in the overall risk and prioritize them; define the localities (zones, areas) of the highest level risks to health, and on the contrary, the most favored localities; forecast negative or positive shifts in the population health by analyzing trends in habitat quality [1, 12, 18] . There have appeared works developing and completing the traditional approaches to assessment of chemical risks and allowing for assessment of the health risks at exposure to chemical, as well as to a number of physical factors: noise, electromagnetic radiation, lifestyle factors, etc., using a single methodological approach thereto. [14] .
Risk assessment in many ways did even "replace" the targeted epidemiological studies in the regions. Based on the assessment of health risks within SHM, decisions are taken to decrease pollution, optimal diets are developed, rehabilitation and preventive care measures for unacceptable risk areas are implemented, proposals for optimizing supervisory activities are introduced [8, 12, 20, 21, 25, 30, 31] . Risk assessment is seen as an es-
Regulation "On the use of risk assessment methodology for managing environmental quality and population health in the Russian Federation" Approved by the Ch. Public Health State Officer of Russia No. 25 of 10.11.1997; Ch. State Inspector on Environment Protection of Russia No. 03-19/24-3483 of 10.11.1997 10 Federal Law No. 294 sential component in forming the basis for evidence of harm to human health [9] .
Introducing new approaches in SHM practice has greatly affected also the demand for the outcomes of the system. Based on materials of Ivanenko et al. [23] , SHM system improvement and annual reports of the observations on the state of environment and health of the people living in the capital implied positive medical and demographic trends, clear stabilization or decline in morbidity, authentically associated with environmental risk factors, reduced incidence of life-threatening diseases (perinatal pathology and congenital malformations, reduced the incidence of foodborne diseases related to social factors). Thus, according to Kuzmin S.V. et al. [27] , using the risk assessment and management methodology in Sverdlovsk region led to an over threetimes increase in the number of management decisions taken by the executive authorities and aimed at ensuring sanitary and epidemiological welfare of the population. The number of consumer rights violations resolved through the pre-trial process increased in 1.3 times, the proportion of Rospotrebnadzor claims satisfied on behalf of the groups of persons increased by 1.2 times.
It's no doubt the system of social and hygienic monitoring has wide prospects for further development. Geo-information technologies are in progress, which, based on vector maps of localities and using high-end software, allow for integration of the diverse, geographically-dispersed data and generation of the fundamentally new information visualized also in a well-understood forms of evidence [12, 13, 24] . The biological monitoring methods, which have every reason to be included in the overall SHM structure, are being developed [5, 15, 32, 33] .
However, the major grounds for "reformatting" SHM is shifting the overall paradigm of Rospotrebnadzor control and supervisory activities towards risk-based model 10 and giving the research and measurements within socio-hygienic monitoring system an entirely new status of control activities without legal entities and individual entrepreneurs 11 involved.
Obviously, search and legislative consolidation of the new forms and instruments of control in the country is realized as part of the surveillance activities reform on the whole, the purpose thereof is to reduce total administrative burden on business. This assumes a strong focus of the supervisory authorities in the high-risk areas and excluding the objects of low-risk to the values under state protection from the routine monitoring. At the same time, the first steps towards implementation of the risk-based model have already been made: categorization of sanitary and epidemiological surveillance objects by risk of harm to health, when planning the activities for 2017, showed that about 36% objects can be categorized as low-risk objects and excluded from the routine surveillance.
However, the state control liberalization should not result in a loss of controllability of the sanitary-epidemiological situation by Rospotrebnadzor bodies. And one of the means to prevent such losses is a beneficial convergence of the control and surveillance activities system and socio-hygienic monitoring.
Pairing the two functions and systems of Rospotrebnadzor is fairly harmonious and reasonable. Since SHM initially was targeted mostly on establishing the measures to eliminate harmful environmental effect on the population, it's obvious that these measurements and research should be focused mostly on the harmful factors affected areas. In this case, the vital task of the current phase is a scientific and methodological rationale for the selection of monitoring points and creating the programs using the research tools for studying _________________________ 12 RF Government Decree of 17.08.2016, No. 806 
"On use of risk-oriented approach to organization of certain types of state control (surveillance) and amendments to certain acts of the Russian Federation Government" (together with the "Terms of reference for legal entities and individual entrepreneurs activities and (or) for the production facilities they use to a certain risk category or a particular class (category) of hazard"
ambient air, natural, drinking waters and soils in the affected areas of the objects of extremely high, high and significant risk to health.
The choice of points and research programs must provide for reliable evidence and results, including the indicators of:
-threat of harm to human life and health; -objects forming threat of harm to life and health (if such threat exists).
The above statement of the task requires the social and hygienic monitoring both to realize its original function on forming the evidence of causal relationships in the "healthenvironment" system, as well as to implement new function on establishing the source of threat. Taking into account that sources of threats are primarily the objects of sanitaryepidemiological control, the convergence of SHM and its control and surveillance activities is getting urgent obviously.
The principal diagram of convergence for the system of socio-hygienic monitoring and the risk-oriented control and surveillance is shown in Figure 1 .
Pairing SHM and control & surveillance activities is implemented by the consistent steps:
-introducing the register of legal entities and individual entrepreneurs subject to surveillance; -assessment, per each object under surveillance, of the potential risks of harm to health for the tasks of categorization (classification) and planning the surveillance activities 12 ; -selection of the objects to be classified as of very high and high risk to public health in the region; -geographical reference of these objects to localities; -rationale for the "risk profiles" of the objects under surveillance, i.e. a system of indices characterizing the priority factors contributing to overall risk level of an object, and their inter-relationships; -convergence of the object level of risk to health and the regional demographic indices, selecting localities of the highest mortality and morbidity share associated with the risk generated by the objects under surveillance due to violations of sanitary legislation.
-establishing SHM programs considering the following requirements: monitoring point is located in the area of the highest potential risk of harm to health by the object under surveillance in violation of sanitary legislation and the highest mortality and morbidity associated with the negative factor; monitoring program aims to measure the factors that generate the highest risks to health; monitoring program includes a sufficient minimum number of observations for the next analytical processing.
Outcome analysis of the control and surveillance activities is carried out in convergence with SHM results. If SHM results showed the levels of environment pollution hazardous to human health, the crucial task then is to revise the control & surveillance activities in relation to the objects that can be a source of this pollution.
The given approach best corresponds to the control and surveillance activities focus on the end-result: preservation of public health. However, the new challenges significantly upgrade the requirements for each element of the socio-hygienic monitoring and risk-oriented model of the control & surveillance service.
Requirements for the registers quality of the objects under sanitary and epidemiological surveillance, for correctness and transparency in evaluating the category of the object by the risk of harm to health are upgraded.
It appears a task of creating the risk "profiles" and selecting the specific riskinduced factors of chemical, biological, physical nature, which should be measured.
It's increasing the demand for situational modeling tools, including GIS-based platforms.
It is becoming urgent the development of scientific and methodological basis of records, evidence, registration of cases of harm to human life and health due to violations of sanitary legislation, confirmed by SHM measurements. At the same time, Rospotrebnadzor bodies and organizations in many respects are ready to innovative changes. In the example of the Krasnoyarsk region, in order to develop and improve the system of SHM together with the risk-oriented surveillance, the first few steps are taken:
-the register of objects under surveillance is made (about 57 thousand objects, affecting the quality of air, water, soil, climate, etc.); -the classification of objects under surveillance is made upon the assessment results of the risk of harm due to violations of sanitary legislation in the established procedure; -all the objects under surveillance in ARCGIS (version 9.0) are linked to the vector map of the region and the municipality area at the place of actual location; -the total potential risks of harm to health, being generated as a result of violations in the sanitary legislation mandatory requirements by the objects under surveillance in the Krasnoyarsk region, have been evaluated per each municipality (please, see the example, Fig. 2) ; -the scope of instrumental and other studies under SHM have been analyzed per each area (please, see the example, Fig. 3 ). It's found that the demographic and health parameters data are sufficient for further in-depth analysis of the cause-and-effect relationships in the "health-environment" system, while the environmental factors data are not always adequate to the potential risks.
If high risks in the localities of Norilsk, Divnogorosk, Sosnovoborsk are secured with the adequately intensive monitoring system, the high risk of harm to health in the cities of Kansk, Sharypovo, Nazarovo, Achinsk, of Birilyussy area, etc. require complex observation over the risk factors. A high level of SHM intensity in Minusinsk does not correspond to the relevant threats and hazards level that indicates the possibility to redistribute instrumental studies within SHM. Thus, the first reconnoitring steps already allow identify the main areas of SHM system optimization at the regional level.
In future, SHM optimization assumes: -an estimation of mortality and morbidity share in the population of the region's municipalities formed by the potential environmental risks; -a selection, per each priority area, of the affected zones by the objects of extremely high and high risk of harm to public health;
-an analysis of the priority riskgenerating factors (in this case, a set of risk factors can be quite individual for each area)
Upon the outcomes of SHM and control and surveillance activities, it is expected not only to reveal (confirm) causal relationships in the system "risk factors -environment qualitypublic health", but also to perform a crossspectrum analysis of "Rospotrebnadzor actions -environment quality -public health". The latter will allow eventually to assess the performance and efficiency of the control and surveillance activities, as well as to develop a series of recommendations for the third-party stakeholders in the control process over the environment and population health, i.e. the municipal authorities, enterprises, organizations, and civil society.
Thus, the development of social and hygienic monitoring system together with the risk-oriented model of control and surveillance activities can enhance significantly the analytical capabilities and efficiency of each system. However, such a development requires as soon as possible to:
-approve the new edition of the Regulation on SHM in view of the Federal Law dated June, 29 th , 2016 No. 277-FZ "On Amendments to the Federal Law "On protection of rights of legal entities and individual entrepreneurs in the exercise of state control (surveillance) and municipal control" and the Federal law "On the strategic planning in the Russian Federation".
-develop a scientific approach to the "risk profiles" for the objects under sanitaryepidemiological surveillance due to violations of sanitary legislation; -develop and document methodical approaches to choosing the monitoring points and creating the instrumental programs for studying ambient air, natural, drinking waters and soils in the affected areas of the objects of extremely high, high and significant risk to health, as the measures of control, without legal entities and individual entrepreneurs involved;
-develop and formalize regulatory requirements for sampling and measurements results registration in the course of monitoring activities without legal entities and individual entrepreneurs involved; -establish criteria for classifying the violations of hygienic standards for the air, natural and drinking water, and soil quality in respect to the facts of causing threat to life and health of the citizens; -develop scientific and institutional approaches to establishment, evidence and registration of cases of harm to human health at violations in the sanitary legislation mandatory requirements by the objects under sanitary and epidemiological surveillance.
